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Abstract of WO9707630 

A MOS image pickup device in which unit cells 



are arranged two-dimensionally in a matrix, a 
horizontal line (column) of unit cells is selected by 
means of a vertical address circuit, a vertical 
signal line to which the outputs of one vertical line 
(row) of unit cells are fed by means of a 
horizontal address circuit, and the signals of the 
unit cells are sequentially outputted. Each unit 
cell is provided with an output circuit which 
outputs the output of a photodiode to a vertical 
signal line, a plurality of photodiodes connected 
in parallel with the output circuit, and selection 
switch which selects one of the photodiodes and 
connects the selected photodiode to the output 
circuit. The output circuit is composed of an 
amplifying transistor which amplifies the outputs 
of the photodiodes, a selection transistor which 
selects one of the unit cells, and a reset transistor 
which resets the electric charge of the 
photodiodes. 
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(54)Title: MOS IMAGE PICKUP DEVICE 



(57) Abstract 

A MOS image pickup device in which unit cells are arranged 
two-dimensionally in a matrix, a horizontal line (column) of unit cells 
is selected by means of a vertical address circuit, a vertical signal line 
to which the outputs of one vertical line (row) of unit cells are fed by 
means of a horizontal address circuit, and the signals of the unit cells 
are sequentially outputted. Each unit cell is provided with an output 
circuit which outputs the output of a photodiode to a vertical signal 
line, a plurality of photodiodes connected in parallel with the output 
circuit, and selection switch which selects one of the photodiodes and 
connects the selected photodiode to the output circuit. The output 
circuit is composed of an amplifying transistor which amplifies the 
outputs of the photodiodes, a selection transistor which selects one of 
the unit cells, and a reset transistor which resets the electric charge of 
the photodiodes. 
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fc^«t'9*>+^/jN$v^r t-c*>9, ^frwi-tt, Stessaitf* 

15 £ri 0tdga:^bTStRiSI*P^b©t>©Srj|6i/i o ic-t-fttfv^o 

%ffa 1/10 0 tci"5^SdS&5 0 
20 »il©fe5CCDtlt nlOfflft^ft^/WMWS^ 

i o 16 c m- 3 mmx*foy , r^sifca^^^/KoitsfejiSrgfjetTjiit-*- 

Sfcfc©**fc*?-ir;M'«:Ht?p3Ui (r^-Clip^SM) 
tt&Jl 0 16 cm- 3 -Cfc5 0 

P + Jf ^IH^tep-Vp'Srl 0lCi-5*^f»l 0 ''cm-'llpVp 
25 -^1 OOWSi^l 0 l7 cm- 3 gIi/i!J, n 

W*Mm9i8.<om 1 0 16 c m- 3 £ raS«Xtt l #t$$g IT L £ 5 0 
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5 gum, nmmm8 5±\z.is-hUtfLom^p + i ?^^8 6%m\<^tz%. 

|5)10 15 cm-\ ^10 16 cm- 3 SIiatfe5, 
10 n!7t Y^^ir- K9 0<7>^#fite»ari4fe5SASftlJ:W:3tTf 5fe«> 

S-ettifi 1 O O k D/Dgft©|[-efc5. CCDIt jtui&^J; p ('-^> J: 5 

t £ y is >T L if jfe £, V > j& ^ T & 5 0 

tiTK^'Ji^^-efc^^i i [ju s] (omvhz* ro^racifev^^pi 

20 ^i/V8 6 <£>®{£<7)j@SU 5 0 . 1 [mV] g£*Tlfc*5&5#*><So 

itf>0. 1 [mV] tV»5^#^/hSV^»4, CCD©ifl)Etii^^: 

<DumT*foz>z fcfl»e>jeBL-cv»<5 0 n i>s] tv^^sn^Mv^ppSj-e 

0. l [mV] £v^#ftfc/h£v^fc3£fcoj&>it5fcte, S£Lv^tff £3 

tpl!)x/>8 6<Dis— ht&tjLZ 1 k G/bj^T»£Lfcttfrfcffckfcl/\, £ 
25 Wi^©CCD©|)l/lOOT*fc5„ 

■£<Z)fc«>l£Wu pS^s/i^8 6 Sril&l 0 0f&te*r5&gas*> 

•3, pMSfS^r^Titu&LfcJ:?^ CCDWWiUftTfibS. 
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01 3 Kt, p _ M£*£9 1 £pM/i9 3 i:©riiip + it^Ms'fi9 2 
Sr^Lfe¥*#:S4E©«fiRSr^i-®-C*)<5o 014 1*, n^g1£9 

5 5i:pH97 fctfXHJlCp+Mlf-V K>f ^19 6£7£fifcL&¥*#SlS<0 

II 1 5 li, 7* K8 3©JSIilSriS5jj|S©pS!^*/H 0 3 Tffl 

15 5fc«j*&fiSffl*r*£fcu:J:0, 7* h^Vtf-— K8 3— ongftffc 

o«ltba*SrWJt-f5r i:^Tf#5 0 *»flcSS 1 0 l li, p'IS 

Hies, n3i£&i o s ±.\z.nm.mm*mm-z> pi^x/n oe^ 

ID 1 7 11, nM£t£ 1 0 5 ±m*tti««Sr^fife-t"S p K-f 

i o 8 2u**£0>^psjbi o 9«r^-t-s t itfcx ^iamssifPtcfi!!^ 
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pSDs/H 0 7*Jgj$Lfct)OTfii!)5 0 

5 JB*±R9iLrt:J;5te:, ^WJKituf, m&jjfa\z.mm-tz>m%L 

t57t h?4*- KO»»4 2o|C|8t,ix-fi^ 3o£H±"Ct)SV\ 
fc*s* m^Hll?§6 8©|fit LT, HI 1 8^1" J; 
10 i^X*6 6^^:111^16 9%&tftbtlTi> £V\> ZOffif&X* 

mm hv^itTs? 6 4©^- hmm^mm&m^^ h-rz, mm-r^mtL 

15 j»8 - 1 UlttT SfrifciBfe h 7 6 4 Off #^^5 o 

2 - 1 , 3 2 - 2, ••• (WT> i;fr,k£3 2 ti^S-rS 0 i©Sx:?ftt© 
20 S|S#teo^Tt>P]#) fcf-^^^-^K^MS 4^il^3tt$ttTj5g?L 

i^lf— ^^xWlitt^- h^lL^Etf, 
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MB$m i^mm *&**r>± ^-r sri^s, 

3! 2 mMM 

10 019^ ^BJ^^2^0iJ(c:^^51ii|fMMOSir>'f-^ffiV>fcii^ 
^g^0jEg«^IHTfe5 o ffit;up 1 - i - j 

Mff -Jf-^ 8 - 1 , 8-2, ••• (7? 3 1-1, 13 

1-2, ? vl/'T'hJl/i?** 132-1, 132-2, — s fr^MIR 

15 h7^^12-l, 1 2- 2, — $r#LT«#HtfjiS& (*¥fH§-*§0 1 
5i:il$ix5 0 ^7^111 3l-i, 131-2, -t^y^ 

-;VKf7^7^133-l, 13 3-2, -iOF H 1i:|i^7y7*h7> 
^^ 1 3 2- 1, 132-2, ■■•©KWy^t$il5„ 
^7^ 1 3 2- 1, 1 3 2-2, - (Dy — *\±&my — Xffi^ 1 4 1 

20 <7*- hfi^iiy- h^T- 1 4 2(«^5 0 ty7°;w^-;yKh 

7lsi?*# 133-1, 1 3 3 -2, 7k Y7>i?*9l 2 - 1 , 

12-2, —t<offl$Lfo}&y-y7'fl>i£— /H'til 3 4 - 1 , 1 3 4 -2, 

25 OSS!ia#:jR«|g«©»f^lCoV>TlftWt-5o affih 9 * 9 <B 

*i§ KW ^8S^2 0, * h7^^^ 1 3 2 0*iiy-^^l 4 
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mmr Kv-*ift6 - i i^j»tt$ixTv>5^{fc-fe^p i-i-i, pi-i- 

2, •••(^Sja^ h7^^^ 6 5&*yttZ\). it*S h7^^ 6 4 t 
Afifh7^^9-1, 9-2, --ey-^7^-nT7|HlK^«^c$tL5 0 

■^^^/Jn— k h^^v 5 ^.^ 1 3 3 - 1 , 13 3-2, -©f&ay- 1* 

5 1 4 3 i/^/v^ LTfyT 0 ;^- ;p K ^7^7^ l 3 3 - 1 , 13 

3-2, ••Sr^-^-rSo -<£>t£, 1 3 2-1, 132 

-2, •■•tf)^ii>7 i — h 1 4 2&/^4 W</1^ LT^7y7°h7y^^ 1 3 
2- l , 13 2-2, •■•%iri/-fZ> 0 

y-fey hi7 - 1 fc^-f ^/KDUtj/ b^^^^Rl*Di~5 t, £ 
10 iyts/M7-l fc&tt$;h/tl>£Jti&1r/PP 1-1-1, Pl-1-2, 

W^y-try h£*T,5 0 :ofc'ft 4 tH^jlHjKe 8d»fctt7* h^^-— K6 2 

15 ^ y l/-f Y=7^*J7.2 1 3 2- 1 , 1 3 2-2, ••■(D&m?— b 1 

4 2?rO-^;l,i:tT^7y7 , f7y^^l 3 2- 1, 1 3 2- 2, — 
**7t5, r.©fc«> % SS:ff^8-i, 8-2, •••t;:ga;ftTi^5$l : g 1 j& 
^«^7^7*§ii 3 l-i, 13 1-2, -^^Sf$tb5 0 

g jttff -*§-$! 8 - 1 , 8-2, •••OttoS^5y7*$il3 1- l, 13 1- 
20 2, •• {^^ 7 f^*!,**^ $ ^fct, ^7^7*h7^^0*iy-h 
1 4 2{dfrtfjn£;h,5^ ^VTV/^aSn — W^<7KCM'50#"efe«9> U y h 

Ifit/vPl-l-l, PI -1-2, •••i^l^Tte, 37*h^f;*— K 

25 -fo *<Dtc£>^ -7* KMiKB 2 2-1 K>N-f l^^/KDSW^VV^ 

?rWt5 h mtim^6 8t>*tbn-7* y?-j*—yg 2 awttj^ft-g- at 

131-1, 131-2, ■••^«^^^^$i^TV^5cr>T\ 7 :/:7 0 
,/ - K 1 4 5 - 1 , 1 4 5- 2,."-lnriMfr!H68-l, 8-2, -0>« 
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*13 3-1, 133-2, -»4^^SiXT*5l3. I§J CfB ■^fB£Ed s 1^^7 B /^ 
# — />Ktil 3 4 - 1 , 1 3 4- 2, •■•(Di^^K^.i^X^^^o 
5 ^LT. fy^-;VKb7^^13 3-l, 133-2,-©* 
iiy— M43 §rn-^;^ LTlJ-^TVl'/fr— ^ K h7^^^ 133- 
1, 133-2, — Sr^-7-t-5 0 ? =7^"?; — Kl 4 5 - 1 , 1 

4 5-2, •••(cm4^TV^53«Wo^v^'i:i^^i^>' 7 0 /^^-/^ K£*i 3 4- 

1 , 13 4-2, •{C:{£f££*x5 0 

10 w©^, TK^ZitiR F7^^ 1 2- 1 , 12-2, -|vi7k¥7K^ 
^^Sr^^iip-t-Sr. fcfcJ: 9, fv^-A/KSil 3 4-1, 134 

- 2, •• ■\^m&fcX\t^m : g(Ot£^y * K6 2 a (Dff 

«8^F I5^f,i^$^ 0 

2 4-1 (^/N-r l^/l^SIiR/^l^fcMU W^JlHlSS6 8^^^^- 
KIT, mm\z, SiST Kv*i»6- 2, 6-3, ••■^ov>T_L^cD»jf^^ 

20 i^m^5o 

g§ 3 

HI 2 l fi N *»W©»3|IJ6W^«feSi«ffiSlMOS-fe^Srfflv^Jj|(fe 
^g^HJif§1»^l§ITfc5c Wiir/PP l - i - j #5S<z>iaKfll^tt» l 

25 ^3^^!in, mi ni&m<D4 ^\?—y-**m&m&%:$ii2ni&m<o;>( 

X*^*7fc«J&Lfc0!|-?fc5„ 4*3, ^ 7y7"h7>^^ 1 3 2 CO* 

HI 2 2(4, *liPJ©^4^^£^J(^:#^2)^iIt'sMMOS^r^f•^fflv^^ti^ 
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Mh7^^^9-l,, 9-2, ~'b\ZRttW<DmW.to$rf&8-l t 8 
-2, -©Wit ^7^^b7^^^ 1 5 0-1, 1 5 0-2, ■••^^/ 
5 - M^tb^tl/SSiR^nTV^o h7V^^ 1 5 0- 1 , 150 

-2, ■••©y-7|:|j:77^^1l5 2- l l 15 2-2, •••(7>— 
tt$n'T*5»9, ^7-f^il52-l, 15 2-2, -©ffiiSlt^ 7^ * 

^/v^^J&Jg^f- 1 5 4te8&ffi£;h/rv^ 0 ;*7>(* h7^^^ l 5 o- l , 

15 0-2, -oy-7lft!:y ty htSfcftt, *y 4 * Yy 

io ©y — xWMM* i 5 8 b<n?$\z.7.y4 ^ y -t y f 

156-1, 156-2, ■■■iAWttfhfh^ <D Yy^i/^Z 15 6-1, 1 
5 6-2, - (Dtf— Y\Z.*y-<* IJ -fe <y hJg^l 6 0 3&5gHR$;h/0^5 0 

^7^f^F7^^ 1 5 0- 1, 1 5 0-2, --CO KW ^^{^^ 
^f^tffeMil6 2-l, 16 2-2, SfrTV'* 5 0 * 

15 7^Xf7^^ 1 5 0- 1, 1 5 0- 2, K W >lf ?: !i t 5/ h 
i-5fcfelei, ^KWyifiKWylWl 6 4t©IBl:KMv 

n^hh7y^^l 6 6- 1, 1 6 6- 2, — flSJRtt fctl, r<Dh7> 
^7^ 1 6 6- 1, 1 6 6- 2, -©y- M£ KW^y-fey M$^l 6 8 

tfsgaBc^jh/rv^., * f7^^ 150-1, 150-2, 

9ilE»£;ft57k¥^R b^^** 1 2-1, 12-2, -Sr^LTm 
^wj; 9 4 ^JfiW© CMOS* v^.ttlB 3 0 {^Lfefg 111160a li:*t- 

8-2, 1 5 0<7><7*- hW*&7>L 
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TP"? #4 5 ls??">r— bT*&*9 M 2 4 h7>^^ 1 5 0-1, 

15 0-2, ■-(D^T> / ->^^m : k^ LTl/>5„ ^7^^F7^^ 

*T » 1 ff B <£>^ilLT K 6-1 w</kd1I jgr K i/^^/w^. 

5 4rfiMHl1-5£* £<Z>fTtf>liMtt-feA'<Z>SE3ift hy Vv*** 6 

r<^fT©*SJfll hy>i?X? 6 4 h7^^^ 9 - 1 , 9-2, •••'Cy 

&v»T?,;*7>f * y ir y hJSBiPl 6 0 y -fey h^Vi^&MlU 

y -fes> h h^v 5 ** 156-1, 156-2, U *7 

10 ^^11 5 2-1, 1 5 2-2, ■■■(Dmffi&WWHk'fZo 

w~u icy -fey hife7- v^/i/©y-ty h^v^^^rPn^p-fs 

fc, ^Ryty h^7- 1 ^s?as$jxxv>smfi:-feA'P i - 1 - i, pi- 

1-2, -oyt^ h h7y^^6 6^yt^?), ffi7J[E]i&6 8<DAt> 
15 ^p©l;tffj&sy-fey h$*i5„ -cofctf). tb^jfelSS 6 8d^{47^- 

-K6 2 (Mf ^SW^Bt^it*! h7>^^ 6 4 ©Wfi^S^KlfSC 

fc^fife^^ttj^^n^o ^^-r^/^^^tt^jss^i 5 4izmi (DKyjx 

^150 <D?— hT<Dj-*r v*;vf5 l fi£v och %Mz.X, % l <*>*7>f *afir 
20 j&s KW yl^^tvSo K W ^ y ± y hi®* 1 6 8 \z.tt K > 

-Y ^y-fey b/^^asppAnStW KWyyty h h7>^^ 1 6 etttf- 

v-t- a©-?, Kw^«#tt*«Kw 1 6 4©gjEv S dd ^@ 

* 1 6 6$rIctflSKW^«Tl 64^WSti5. 
25 &^T% y*V?4Hr— KI^I2 2-1 {C/^ l"</KZ>«fc>'"*A'*«:BJ 

tio-rst. mtimue 8^hny± hy-<*~- K6 2 a cottj^m-§- 
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h7^^1 5 0<Dtf— hTO^^r >*AsmtiLV sch %2<D7. 
#12-1, 12-2, •••{dHII&MJU *3pfg^m 53>ib 1 7 J V'xi<D 

io 5pfi#-ni 5 izm^m^ti^mn (s^^*^ xnm n 

C six (V sch - V Och ) 
^ -y ir 7 £ .£ r £ tf* # 5 „ 
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H2<75^.7'Y^^^^S P 2 fij^O^ 1 (D^^^^^VV^S P 1 

ft! 5 ^ffiffl 

mm<D®%mf&m-?ibz>o ^±^p i - i - j n^SKDmrnm^nm i mm 
m2 6, 13 2 7}*, *mw<Dm6m&m\zmfrzmmmMos±>-y-$:m 

25 ^l^W!li:|RlCT?fc6o 

tt, jf ffi#R# t #t# W^ji^ i: © mti^Mm* hfLtc / ^ x*^ 

^±y<D4 ?'l'X<D^^ : &ffijEirZ>ti)b(D&MC CMP 16 0 — 1, 1 

6 0-2, •••^ ^y^^fil 3 1 £9&MfcMc fldK, IE 
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8-2, -fc*frL-cafe3?!lij: % *4 yf-i 6 2-1 , 16 2- 
2, -Sr^t-CS!iK$tbTVN<5i.fC*)5 0 *£IE^* 1 l 6 

2«, m2 6<Dm-a-izte? ?i/y°®mi 3 1 tmi&mmvmL, a tern 2 7 

^^h^Vv?*^ 1 3 2l:J:5^7^ftTL, Slttlf ^Ucff ^ffi 

h7^?13 3-l, 13 3-2, -©*ay- M 4 3 KIM £ ft5 
X /l-* T# 9 B#{£, ^^5'f^f7y^^l6 2-l l 16 2- 

10 2, M 6 4tf^4 ^/HcfcSi i:dS^T*>5o 7 

^ 3}— KiiiR h7^? 2 2 - 1 (4^1*2 4-1) #£"£±#5 

BU(d^>r -yf-^V Y ^isV*? 1 6 2 - 1 , 1 6 2- 2, •■•(D&T&'f — V 1 

15 iSteSEIt^lMUiitfcS&fcra:, fy^-^F^ii 3 4&CSH, * 
^^^*l 3 UCCL 5ldfc<5o 

C = CCMP + C SH • C CL/ ( C CL+ C SH) 
il^ic CMP <D±% 

2 { C CL- C CL • C SH/ (C CL+ C SH) } > C CMP > 0 

w.'m^mz-mtez&mt.t 7^fn 3 1 ©tic a©*# £(£ifi^< 0 

EI 2 9 liSitlffi 8 ©ttffi t ? 7 - K l 4 5 o«ffi<^NFW^bS: 
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tSjEffl£l;&8M*LTfc J:i\, 
fl 7 HUM 

^*oi)*iiii3 m^uyt^i nife«i:iRict?fcao'e, 0^B&i-5 o 

*H*fi0il©^-fe/>P 2 0#»»±, 7th^t-K6 2a, 6 2b^ 

#4 it— FittR b7 6 3 a, 6 3 b S:^ LT y 5/ b h?^** 

20 6 6(Dy—*t. ig^by^i?*? 6 4(D?—V\Z&m.£n, 1 o<Z>ffi77HI 

EI3 1 09*^ 5; ^ — M:#!SLT, iMI^ov^tfcfJ-rSo 

K3B*yft2 2-1 &^-r v^/hcl, sscatR 

25 6 SRTfy* Y?4it— KiiiR f7Vi?7;? 6 3a fc^^-TSo 

^(^Mm> 7* h*V^- K6 2 a £lSI3f|Rl#©«IiaSi«&«B f7^^ 

9-1 -eV-^^^n!7/j5^$n, i#«B 6 4©^- bnmt 
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Sr^i^U igffi h7^^^ 6 4CD^— h&tfy* h^^- K6 2 a (7? 

y* 1 2- 1 ©4*- MOqjj&PU 7K¥ff#i^l 5fl»fe, y* Y?4*— K6 
10 3 a Off >9 W-To 

T, y* f^t-KI^f7>^^6 3 a©ft^«9i^y* h^-r^--K 
IjRh7y^^6 3b^yf5 0 7K¥ff^i 5d»b, y* 

20 ©$&£U:Jn;tT* fc£ 1 y w-.ASira*K:n % SET Ki^yH^^-^ . iry 
25 m7HiSMoWi-fer/K-^*H57K¥^rpji-P^1--5y^ hy-r^-- 

h y ^y * 9 tM^i^fflv^ t 
8 ^ jftffi 

0 3 2^8^*fe^^5MOSM@#:1i^^(Z)^Sr^1- 0 
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P 3 - i - j asffc, m^27k7C^r h V # xftfe&WZtiT^Zo 
|3 3ii, IS 3 2iZ.7jk]^tcmi±^P 3-1 - 1 (Dm$L*:7f;-rmx~foZ> 0 

l-2 % Mco^T*>P^#/&;^ffl£;ftT^-5o 

(DVHr V¥4 3r— K6 2 a ~6 2 d % 4|H©7t Y & 4 it— h7^^ 
*^6 3a~6 3d, 1 otfJtfJ^HJgg 6 8 £;ftTV^ 5 „ Am<0 7 * 

Y¥4 3r— Kr±2?T2flJ©-r h y * ^JfcfcBBB £HTV^ 0 
7* Y?4it— K6 2 a~6 2 dll ^*Vp*L51#i VS?*^ 63a~ 
10 6 3 d&#LT#ii<©tfirtlHlK6 8lC&j|fc£ftTV^ 0 Mh7^^^6 
3 a~6 3 d ttgSCT K^;*lI]I&5/^k*¥;#ftl-BS^£HTV^:7;a- 
-ft-KM2 2- l, 24-1, 172-1, 1 7 4 - 1 \Z£ 9 

iCD<£ 5 {C, 4o©7t h^t-K6 2a~6 2d(^LT*I©tii^ 
15 ©Eg 6 4 SrgglKLT^ffi-fe/VP 1 - 1 - 1 %ffi$.-tZZ b\Z-£ t*OM 

T'#5o -T^t?*>. EI3~® 2 9 0ffePJ«^8^^J{^b^b<iiffi-e#Sc 
Sfc, ^8^J£0H<D^ir/KZi-^^n5^^ Y?4it— : K<EMftt> 2*t2 5!IK: 

25 MtR^4£fflv>Tt>&v\ > 



WO 97/07630 



32 



PCT/JP96/02281 



&mi&w<d; j \z&^t\* s A^ft#*s*v> t (-Bc^mt- 

*^©'53#li:Wt&III«fc, SE^fp], TK^F^fpj. ffi^rftlCT h y * *:Ru:BB 

20 



WO 97/07630 



33 



PCT/JP96/02281 



it * <d m. is 
ft&iBSScoa^siiJ: <9^$tLfcv^-rn^i KDytm&feunmt) 

1 mmm<DMo s Ms^n^fic 

1 TO«©MOSSi®ft:»|fe|g|l 0 
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9. mz±*<Dft%miRirztbh\z > mmmn^m^pm-r^mmm^ 

<Dytmm&n fir w \z.& o ttfa $ v ^ ^ ^ ^-r^it* 
(Dffi.mm i ^iie^mo s M@^^g e 

i3. mum^M^ stns^fco^^icj; ^s*R$Hfcv^-rn^i 
m^i-^m^h^^i^^^^b^^^b^mmbir^m^commmimmm 

OMOsilMtit, 

lRt515ifIi»b*5r b MttSi #<z>$&ffl|g l «f2«<z>MO s 
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mm^mfcmm*. p-m*mhmftt* tamp -m^fnm&mz.m^^ 

Ait5MOSli*j8«8I. 
10 1 7. A^3t^Jt£C-fc«^«r*^i-5«l»[03t«3Elfelf|Jt, 

fflU 1 8 JIIE^OMO S MS^iift^eo 
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5 at-f- 5it*o^ia^2 iTO*<DMoss@ftigffe$!e 0 

25. BfrisMiE^sii, ? 7 ^t" h^v^^^^M? 7^7°mm% 

15 JtMrTS fc»©ttIE# J: «: Affile r £ &<|$fc£-*-5tt#<Dfl6ffl£ 2 4 «|E 
<tOMOSg!@fMMtefc*o 

* f7^^^i, *7-Y* f7^^oy-^i:ii$ii5^7^ 

2 8. BUfEM^©^ «&IB¥(4-fe/KOW73<t#^f-^7*^^— ^Kh7 
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W%1 8«IBtt©MOSS[@flcJ»«lStt 0 
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FIG. 1 
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